Alteration in the protein components of catecholamine-sensitive adenylate cyclase during maturation of rat reticulocytes.
The maturing rat reticulocyte was used as a model system in which to study developmental changes in the protein components of hormone-sensitive adenylate cyclase. Plasma membranes from rat erythrocytes display 10 to 20% of the adenylate cyclase activity and 30 to 50% of the beta-adrenergic receptors which are measured in membranes from rat reticulocytes, as noted by others. Reticulocyte membranes also display equal activities in response to (-)-isoproterenol in the presence of either GTP or GTP gamma S, whereas erythrocyte membrane adenylate cyclase is twice as active in the presence of isoproterenol plus GTP gamma S as in the presence of isoproterenol plus GTP. We have studied this system in greater detail by developing or applying independent assays for the catalytic protein (C) and the guanine nucleotide-binding regulatory protein (G/F) of adenylate cyclase. C was assayed in membranes by its intrinsic Mn2+-stimulated activity. It was also measured by reconstituting membranes with saturating amounts of GTP gamma S-activated G/F, yielding an operationally defined Vmax for the catalyst. By either assay, reticulocytes display about 3-fold greater C activity than do erythrocytes. G/F was assayed by its ability to confer GTP gamma S-stimulated activity upon C (which was supplied by membranes of cyc- S49 lymphoma cells). This assay indicates that reticulocyte membranes contain about 3 times as much G/F as do erythrocyte membranes. Cholera toxin and [32P]NAD were used to [32P]ADP-ribosylate the 45,000- and 52,000-dalton subunits of G/F. Total incorporation of 32P into these subunits decreased 3- to 4-fold with reticulocyte maturation. The ratio of label in the 52,000-dalton peptide to that in the 45,000-dalton peptide decreased from 0.29 in reticulocyte membranes to 0.14 in erythrocyte membranes. The apparently coordinate decrease in the amounts of C, G/F, and beta-adrenergic receptors suggest that the stoichiometry between these components is maintained during maturation, and may account for the decrease in adenylate cyclase in the membranes. However, the qualitative changes in responsiveness to hormones in the presence of GTP or GTP gamma S may be related to loss or proteolysis of the 52,000-dalton subunit of G/F.